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Abstract
In order to determine customer satisfaction among residents, the Tennessee Department of
Transportation (TDOT) conducted three surveys over a ten-year period. The aims of this thesis
research were to identify and visualize trends over time and to develop a framework to improve
the practices utilized by TDOT in future resident feedback surveys to inform strategic planning.
An analysis was performed to investigate the change in trends over time for four demographic
categories—urban and rural, economic status, TDOT regions, and TDOT super districts. Trends
that satisfied practical and statistical significance were visualized in ESRI ArcGIS to better
communicate results with residents and stakeholders. Representatives from Departments of
Transportation across the country were also interviewed to identify best practices for stakeholder
engagement and to obtain information to inform future survey events. The results led to the
recommendation of a semi-annual instrument that includes actionable items which track
statistically valid changes over time.
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Introduction
Customer service satisfaction is a measure that is tracked by many different industries. The
service industry uses it as a measure to improve customer perception about the organization. The
department of transportation of a state should be no different. The Tennessee Department of
Transportation (TDOT) has been serving the residents of the state of Tennessee since 1915
(TDOT 2020). Over the past 100 years, the transportation infrastructure in the state has
transformed into a robust and interconnected system of bridges, highways and interstates, transit
and rail systems, airport systems, and waterways. TDOT has made efforts to reach their
constituents and develop programs that serve the residents and stakeholders in the state. Over
time, TDOT became interested in tracking feedback of the services that were being provided in
the state and to understand stakeholder perceptions and preferences of specific demographic
groups. This led to the inception of a series of stakeholder surveys from 2006 to 2016 that
included residents, elected officials and a benchmarking survey that was administered to
residents of the eight states that border Tennessee. While basic analyses were conducted after
collecting responses from each of three survey events (2006, 2013, and 2016), a comprehensive
analysis of the quality of information obtained, trends over time, and differences in responses
between key demographic groupings was not undertaken. Further, TDOT would like to develop
a strategic framework for not only conducting future survey events, but also ensuring that
information obtained can be readily integrated into statewide investment and planning decisions
and communicated effectively with varied stakeholders. Although multiple stakeholder groups
were in engaged in all three survey efforts, this work focuses on analyzing results of TDOT’s
previous residential survey events with the goals of:
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•

Determining a best-practice approach for survey design and stakeholder engagement that
will result in valuable information related to TDOT’s key areas of interest from future
survey events;

•

Developing visualizations of spatial trends over time that identify and communicate
important changes and possible connections to TDOT’s activities and investments; and

•

Creating a framework and set of guidelines for future survey events that allow
information obtained to be integrated into TDOT’s decision-making process.

It is expected that the results and recommendations of this study will promote more strategic and
equitable investments by TDOT through a well-planned and executed data collection process in
the future.

Literature Review
State of Tennessee Demographic Breakdown
The State of Tennessee is home to over 6 million residents (Bereau 2019). Within the state, many
different types of racial and ethnic groups are represented. Caucasians make up the highest
percentage at 78 percent (Bereau 2019). African-American residents are the second largest
demographic with a percentage of the population of 17 percent (Bereau 2019). Following
African-Americans, Hispanic and Latino residents comprise 5.6 percent and 1.9 percent of the
population of Tennessee respectively (Bereau 2019). Women make up more than 51 percent of
the residents of the state, while constituents of the state with disabilities under the age of 65
make up 11 percent of the population (Bereau 2019). The Tennessee Department of
Transportation has divided the state into 4 regions, and each region is divided into 3 districts (T.
D. Transportation 2020). The state is comprised of 95 counties (T. D. Transportation 2020).
2

According to the state of Tennessee, there are 15 economically distressed counties in Tennessee
(Tennessee 2020). These counties include: Lake, Lauderdale, Hardeman, McNairy, Perry,
Wayne, Jackson, Clay, Grundy, Bledsoe, Fentress, Morgan, Scott, Hancock and Cocke
(Tennessee 2020).

TDOT Current Practices
The Tennessee Department of Transportation has conducted three statewide customer
satisfaction surveys. The surveys were administered in 2006, 2013 and 2016 to residents,
policymakers and industry stakeholders within the state. TDOT contracted with a private
consultant, the ETC Institute, to conduct the three surveys. Each survey was used to gather
information about perceptions of the services that TDOT provides. TDOT’s goals with these
survey events were to develop a comprehensive approach to identify and prioritize the
transportation services and improvements that are most important to Tennesseans and to assess
TDOT’s overall performance (ETC Institute 2006).

In 2006, TDOT developed its first customer service survey with the ETC institute. The ETC
institute first conducted focus groups and resident interviews to develop a basis of the
expectations of transportation services among residents and community leaders, understand how
residents and community leaders rate TDOT’s performance in different areas, and also pinpoint
areas of improvement for different services offered by TDOT (ETC Institute 2006). The resident
interviews were conducted with 102 randomly selected residents throughout the state (ETC
Institute 2006).
The residential stakeholder survey was developed using the information obtained from the focus
groups to inform its design. The survey was comprised of questions to assess the following:
3

•

Safety and quality of highways

•

Overall satisfaction of highway and interstate maintenance

•

Travel delays due to construction and maintenance

•

Other transportation services that TDOT provides (public transit, passenger air, recreation
trails, pedestrian facilities, bicycle services)

•

Perception of travel on state highways in Tennessee

•

Perception of customer service

•

Perception of TDOT’s transportation investments

•

Environmental considerations

•

Overall rating of TDOT and TDOT officials

•

Demographic questions related to race, employment, age, county of residency and gender

Once the survey was developed, it was administered to three different groups: residents, elected
officials and a benchmarking survey of residents who live in the eight states that border
Tennessee (ETC Institute 2006). The residential survey was dispensed to a stratified random
sample over 2,000 residents in the state of Tennessee (ETC Institute 2006). The goal was to
ensure at least 400 respondents in each of the four regions responded to the survey (ETC Institute
2006). Residents had the option to complete the survey by mail or over the phone. Over 5,000
surveys were sent through the mail, and 934 completed surveys were sent back. An additional
1102 surveys were completed over the phone (ETC Institute 2006). The survey had 39 items that
included 3- and 5-point Likert scale questions, open-ended questions and demographic questions
related to race, income and age. The demographic background of the respondents is as follows:
1700 Caucasian, 297 African-American, 16 Asian and 59 Hispanic (ETC Institute 2006). Almost
half of the respondents were female, 81 respondents indicated English as a second language and
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320 respondents noted having a physical disability (ETC Institute 2006). Additionally,
respondents were relatively equally distributed (with more than 400 responses) for household
income categories of less than $25,000, between $25,000-$49,999, and between $50,000$74,999 (ETC Insitute 2006).

A second survey was conducted in 2013. The survey event in 2013 yielded the highest number of
responses from residents throughout the state. This was the first year respondents had the option
to complete the survey not only through the mail and over the phone but also on the internet. The
surveys were distributed to elected officials, partners (non-elected officials), residents and a
benchmarking survey of residents who live in the eight states that border Tennessee (ETC
Institute 2014). ETC decided to use a different sampling stratification from that of the 2006
survey. Random sampling of residents was broken into the 12 TDOT Construction/Maintenance
Super Districts rather than using regions. The survey was then mailed out to 8,000 random
households to ensure completion of at least 175 surveys per super district (ETC Institute 2014).
A total of 2,729 surveys were completed at a 34 percent response rate (ETC Institute 2014). The
survey had 44 items that included 3- and 5-point Likert scale questions, open-ended questions,
check all that apply, and demographic questions related to race, income and age. The
demographic background of the respondents is as follows: 2155 Caucasian, 370 AfricanAmerican, 31 Asian and 126 Hispanic (ETC Institute 2014). Almost half of the respondents were
female, 146 respondents indicated English as a second language and 384 respondents noted
having a physical disability (ETC Institute 2014). Additionally, 426 respondents reported
household incomes of less than $25,000, 611 reported falling between $25,000-$49,999, and 567
between $50,000-$74,999. For the two higher income brackets addressed in the survey greater
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representation as compared to the 2006 survey was reflected in each with 344 and 433
respondents, respectively (ETC Institute 2014).

In 2016, the final and most recent survey event occurred. Surveys were administered to elected
officials, residents, partners and a benchmarking survey of residents who live in the eight states
that border Tennessee (ETC Institute 2017). The survey was mailed out; residents had the option
to complete it by mail, online or over the phone if a response was not recorded after 10 days
(ETC Institute 2017). The survey had 37 items that included 3- and 5-point Likert scale
questions, choose all that apply, rating questions, open-ended questions and demographic
questions related to race, income and age. A total of 2,436 residents responded to the survey,
resulting in the following breakdown: 1892 Caucasian, 381 African-American, 24 Asian and 129
Hispanic (ETC Institute 2017). Almost half of the respondents were female, 123 respondents
indicated English as a second language and 326 respondents noted having a physical disability
(ETC Institute 2017). The same household income thresholds were provided as responses on this
survey, with between 320 and 550 respondents falling in each (ETC Institute 2017). Although
the Tennessee Department of Transportation has made these three efforts to gather information
based on user perception of services, there have not been steps taken to determine the trends over
time and possible implications for TDOT’s future activities.

Other DOT’s Practices
The practices that various departments of transportation employ are all unique based on the
needs of the respective state; however, most state DOTs engage stakeholders in some sort of
feedback process. There is limited information available in the literature regarding the process
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used by DOTs. However, Florida, Texas, Wyoming, and North Carolina have published reports
regarding previous stakeholder survey events that are available to the public that discuss results
and user perceptions.

The Florida Department of Transportation has conducted customer service surveys since 2000 to
gain understanding of how the DOT can improve services that it provides, enhance economic
prosperity, and preserve the quality of the environment and communities in Florida (F. D.
Transportation 2019) The survey instrument is comprised of questions related to satisfaction,
travel behavior questions, ride-hailing and emerging technology questions and demographic
questions related to income, gender, age, and race (F. D. Transportation 2019).

The Texas Department of Transportation (TxDOT) is required by the Office of the Governor’s
Budget and Policy team (OOG) and the Legislative Budget Board (LLB) to produce a report
regarding customer satisfaction. The LLB and OOG are jointly required to create methodology
for customer service satisfaction and standardized performance measures for agencies
(Excellence 2020). TxDOT created a customer service survey to fulfill the requirements imposed
by the LLB and OOG. TxDOT contracted with the University of Texas Austin’s Institute for
Organizational Excellence to conduct the survey. The survey was administered to a stratified
sample of 19,000 Texas residents (Excellence 2020). The survey instrument included 9-questions
with required questions from the LBB and OOG, along with one question specifically designated
by TxDOT to obtain information about user perception of Texas highways (Excellence 2020).
Emails were provided by the consultant, and the survey was administered online. The survey
instrument was comprised of 5-point Likert scale questions (Excellence 2020). Types of survey
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questions related to satisfaction of facilities, staff interaction, communication, website user
friendliness, the complaint handling process, service time, printed information, state highway
system experience and overall satisfaction with the agency (Excellence 2020). The survey
instrument also included a feature called display logic, which allows a user who selected a
negative response (i.e. not satisfied) to be presented with a clarifying, follow-up question
(Excellence 2020).

The Wyoming Department of Transportation along with the Wyoming Survey & Analysis Center
(WYSAC) conducts a customer satisfaction survey every two years in conjunction with an
employee satisfaction survey. There was a major overhaul of the survey instrument in 2012
(Wyoming Survey and Analysis Center 2018). Questionnaire items were changed a from 5-point
Likert scale to a 3-point Likert scale; an overall satisfaction question was also included.
Additionally, the overall survey was significantly shortened. The survey continued to be
administered entirely by phonel however, starting in 2010 a cell phone subsample was added to
the landline phone sample to adapt to changing times (Wyoming Survey and Analysis Center
2018). Responses were analyzed by gender, age group, and county of participants (Wyoming
Survey and Analysis Center 2018). Questions were grouped by key DOT functional areas. It
was shown that changing the question and instrument format led to increased value to WyDOT
from the responses to the survey (Wyoming Survey and Analysis Center 2018).

Since 2015, the North Carolina Department of Transportation has measured customer service
through a statewide survey focused on asking customers about key elements of interest to the
department. NCDOTconducted their lastest customer service survey in 2018 (ITRE 2018). The
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survey included a sample of over 2,300 residents of North Carolina over the age of 18 (ITRE
2018). The questions on the comprehensive survey instrument included:
•

Overall perception of the DOT,

•

Level of customer service offered by the DOT,

•

Perceptions of NCDOT website design and ease of use,

•

Questions about the perception of the DMV,

•

Personal vehicle drivers and passengers, bicyclists and pedestrian perceptions,

•

Public transportation, ferries, and avation perceptions

There are similarities among the different survey instruments that each state employs in order to
get insight about stakehold perceptions about services provided in their respective states. It takes
time and effort to produce a comprehensive document that includes relevant information that is
useful for practitioners. Research related to survey design and delivery is important for
enhancing future instruments and ensuring responses obtained from stakeholder survey events
are of value to the agency and can be used to inform investment decisions.

Survey Design
In the current climate where consumers expect instantaneous service, customer feedback is also
requested at an increasing rate. Private and public sector entities frequently seek feedback in
order to improve the level of service that is delivered to their customer base. The manner in
which surveys are designed may result in issues related to survey distribution, data accuracy and
data reliability. Considerations related to survey design and distribution are especially important
to understand so that state agencies can develop protocols and instruments that engage a diverse
population of residents and reflect true opinions.
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Response Accuracy and Bias
As shown in in a recent study, survey makers frequently design survey instruments based on
their own preferences rather than research-based evidence, thus producing less-than desirable
survey results (Chyung and Kennedy 2018). Problems associated with low or inaccurate user
response can be attributed to questions that are difficult to understand, have insufficient or
inappropriate response options, or seem to have little or no relevance to the respondent (Sinickas
2007). In order to ensure survey items are worded in such a way to avoid misunderstandings and
to elicit the desired information from respondents, the Pew Research Center recommends
pretesting, a method that uses a small sample of people from the survey population. A pretest is
conducted using the same protocol and setting as the survey and is typically conducted once the
questionnaire and procedures have been finalized (Pew Research Center Methods n.d.). There
are two types of survey pretesting: participating and undeclared (Barribeau, Butler and Corney
2012). Participating pretesting involves interaction between the survey administrator and the
pretest participants in an interview form in order for the respondents to discuss the survey
questions. In an undeclared pretest, the respondents participating are not aware that they are
participating in a test survey (Barribeau, Butler and Corney 2012).

The Encyclopedia of Survey Research Methods suggests that when conducting pretests or pilot
tests, all of the procedures of the actual survey should be used including modes of survey
administration, respondent rules, utilizing the same staff that will be conducting the interviews,
and interview training (Sage Publications 2008). Additionally, conducting a pretest provides
survey administrators a forum to openly discuss questions and uncertainties that are apparent in a
survey instrument before it is administered to an actual pool of respondents. It is also important
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to note that once a group of pretest participants has taken part in a survey they should be
excluded from the sample in order to mitigate survey bias (Nardi 2018)

Survey respondents are also known to show acquiescence bias and social-desirability bias. These
types of bias reflect respondents’ tendencies to provide ‘polite’ or ‘socially acceptable’ responses
rather than their true opinions (Chyung and Kennedy 2018). The frequently used Likert-format
(typically structured as 5-scale level of agreement options for responses) is particularly prone to
eliciting responses that reflect social-desirability bias. Ways to combat this bias include
presenting 5-scale levels in ascending order to reduce inflated positive scoring (Chyung and
Kennedy 2018). In addition to this, the literature has also shown that presenting half of survey
items with descending-ordered scales and the other half with ascending-ordered scales helps
produce a higher level of reliability (Chyung and Kennedy 2018). It has also been shown that a
7-point Likert scale increases reliability of response, since it provides the user a greater range of
choice (Ankur , et al. 2015). Users that participate in a survey that includes 5-point questions can
be faced with an issue of “the motif lying between two descriptive options provided on a 5-point
scale” (Ankur , et al. 2015). A 7-point scales provides more fine-tuning and a greater option for
survey responders to eliminate the dilemma of choosing between two extremes. There is limited
research on the effects of a 3-point Likert scale, although in the case of WyDOT, when the
format of the survey instrument changed from a 5-point Likert scale to a 3 point Likert scale,
completion of the survey was faster for participants, and more usable data was obtained by
WyDOT.
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SurveyMonkey, a leading survey development company, has conducted extensive research on
survey design through its user platform and suggests placing more personal questions near the
end of a survey to provide a sense of trust and user buy-in, leading to more honest and detailed
responses (SurveyMonkey 2019). The use of close-ended questions should also be considered,
since these are more quantitative and are easier for respondents to complete (SurveyMonkey
2019) (Nardi 2018). SurveyMonkey Audience suggests frustration in survey design can lead to
incomplete or inaccurate responses. Twenty-seven percent (27%) of users say not being able to
skip a question is enough to make them quit the survey completely, while 25% of users provide a
random answer just to move forward (Susteren 2018). Giving the option for open-ended
questions provides a survey administrator an avenue to gain more insight on the thoughts and
feelings of the respondent, and to better interpret results (Nardi 2018).

Survey Fatigue
Survey fatigue is an issue that is developing due to the frequent rate at which consumers receive
requests for feedback (SurveyGizmo 2019). Thus, it is important that survey design and
distribution methods are carefully considered to increase the likelihood of responses and to avoid
respondent fatigue. Respondent fatigue, better known as survey fatigue, refers to the situation in
which respondents give less thoughtful answers to questions in the latter parts of a survey, or
prematurely terminate participation (O’Reilly-Shah 2017). In order to combat survey fatigue,
entities that request customer and user feedback need to ensure they produce surveys using best
practices in order to gain relevant and representative data. Strategies may include reducing
survey length, as well as breaking up long surveys into a series of shorter ones (Sinickas 2007).
Over time, survey conductors have realized that there is no such thing as the perfect survey.

12

Many different approaches have to be taken to address the different types of populations that can
be represented in a survey.

A study produced by SurveyMonkey Audience has shown response rates reduced 60% if a
survey was longer than 10 minutes (Susteren 2018). Signs of survey fatigue also include straightline answering, a situation in which the respondent chooses a singular option from a survey
(O’Reilly-Shah 2017). An example of straight-line answering is choosing the same letter on a
multiple-choice survey for several questions in a row (O’Reilly-Shah 2017). Survey fatigue can
also be detected by blank open-ended questions and default options left unchanged in situations
related to online surveys (O’Reilly-Shah 2017). The most extreme case of respondent fatigue is
non-completion.

Issues with Non-Response
Survey non-response can be attributed to many things, including the survey analysis method,
survey sponsorship, and the survey population (Council 2013). With the increasing demand to
complete surveys as well as the growing bias created by an increase in telemarking and sales
ploys, survey takers are less likely to participate in surveys. creating a greater margin of bias that
can attribute to non-response (Greenland n.d.)There have been many studies to pinpoint the
reason for survey non-response. In a study comparing panel surveys versus cross-sectional
surveys, it was shown that the drop-out rates from panel surveys after an initial baseline
interview tended to be smaller than that of a cross-sectional survey (Council 2013). This is
related to the survey buy-in of having a preselected panel to complete different trials of the
survey. However, researchers saw a drop off of participation due to increasing familiarity of the
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survey interview methods leading to flat results from a surveying trial (Council 2013). A
comparison was completed to determine factors of non-survey response from a survey conducted
in 1978 versus a survey conducted in 2008. Results from the study determined factors that relate
to recent survey non-response rates include respondent disinterest, lack of time to take the
survey, privacy concerns, and other factors (Council 2013). Researchers also concluded the
overarching theme is the cost-benefit ratio of completing a survey (Council 2013). Survey
respondents want to know if the rewards outweigh the cost (Council 2013). Another contribution
to declining response rates is a lessening of social pressure to respond to surveys due to the
increasing nature of the ability to disseminate surveys because of the internet (Karlberg 2015). It
has also been shown that high response rates do not always reduce the risk of nonresponse bias
(Council 2013). Even though the risk of non-response exists, a scientific, research-based
survey is one of the most unbiased, methodical ways to collect and understand human behavior
and opinion (McPhee 2020).

Ways to increase participation in surveys can be related to incentivization of completing a
survey. This method is not limited to monetization. One way of introducing non-monetized
participation is the method of reciprocation (Karlberg 2015). The concept is attributed to meeting
others as you are met, meaning that there is a human tendency to reciprocate positive behavior.
(Karlberg 2015) It has also been suggested that incentives should be offered before a user
participates in a survey event, regardless if they have committed to participating or not (Karlberg
2015). Social exchange theory is related to this as well. The concept suggests that when people
consider participating in a survey, they evaluate a variety of nonmonetary costs and rewards (e.g.
desire to help or social validation) (Sage Publications 2008). An article from Sales and
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Marketing Journal (5 ways to beat survey fatigue 2016) suggests selling the value of the survey.
This is a method of building a strong campaign around your survey. Successful surveys appeal to
both business and personal motivators, and the campaigns highlight that value (5 ways to beat
survey fatigue 2016). The Encyclopedia of Survey Research Methods also states that providing
incentives is an effective way to increase response rates and reduce the potential of non-response
bias (Sage Publications 2008). A pre-paid (monetary) incentive is considered a good-will gesture
to ensure trust and understanding between a researcher and subject to offer a stronger guarantee
of survey completion (Sage Publications 2008). Additionally, a monetary incentive should be
viewed as a token of appreciation rather than an economic exchange to reduce the chances of the
respondent not completing the survey due to a diminished lack of obligation (Sage Publications
2008). Overall, offering incentives (cash, gift cards, etc.) increases response rates (Sage
Publications 2008). Though monetary incentives have a correlation with higher response rates,
there are many instances in which a non-monetary approach will have to be taken in order to fit
in the scope of the entity or organization that is producing and conducting a survey.

Survey Delivery
There are many way surveys to reach a population. Surveys are either interview-based or selfcompleted (Administration 2015). Face-to-face and telephone surveys are considered to be
interview-based while mail-back, hand-delivered questionnaires and web-based surveys are
considered self-completed (Administration 2015). Changing times of technology have disrupted
long standing delivery method of surveys, namely the phone. The Pew Research Center reported
a decline of telephone surveys, with rates dropping from 7 percent in 2017 to 6 percent in 2018
(HARTIG 2019). Reasons attributed to this decline from the steady 9 percent of years past are
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attributed to an influx of robo-telemarketer calls and predominance of cellphones (HARTIG
2019). Cellphones have shifted into a primary means of communication for many people. Survey
administrators have had to adapt to this in order to get representative samples. The Pew Research
Center employs a random digit sample of both landline and cell phone numbers in all 50 states
(Nardi 2018). Surveys are now often distributed over the internet via an emailed link to a
website either created by the survey administrator or to a commercial survey service such as
SurveyMonkey (Nardi 2018). While this provides ease of distribution, one hinderance to
participation in electronically distributed surveys is lack of access to or ownership of a computer
(Nardi 2018). Consideration must be placed on how a survey is delivered. There are survey
respondents that prefer to participate in a mail survey versus one offered online (McPhee 2020).
The low response rate produced by the United States Census Bureau showed that delivery of
surveys was higher for residents that owned homes vs rented (McPhee 2020).

Survey Innovation
Innovation is related to survey improvement – in design, distribution, or rates of engagement.
With the advent of data mining and data collection, surveys have been adapted with the times.
Survey administrators have created new and innovative ways for users to complete surveys.
Online or web surveys have been the most rapidly forming as a mode of gathering data over the
past 10 years (Robertson 2017). Mobile phone surveys are also on the rise and have benefits such
as a quick turnaround period, as well as the ability to work on a multitude of platforms
(Robertson 2017). Microsurveys are on the rise as a method to gain user feedback. A
microsurvey is a short, targeted instrument used to get quick responses from users (Lubomirsky
2012). Microsurveys as opposed to a comprehensive survey do not cover a wide variety of topics
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and usually take a few minutes to complete. In 2014, a case study was conducted to assess
microsurveys as a method of conducting user experience research ( Sosik, Bursztein and Con
2014). Results from the study concluded that microsurveys quickly provide large amounts of
data with relatively low setup costs ( Sosik, Bursztein and Con 2014). Microsurveys allow
survey administrators to get real-time trends, high response rates and better insights on user
perception of products and services (Zhang 2018). Corporations have found response rates as
high as 60 percent (Zhang 2018). Microsurveying provides the ability to survey more often due
to the reduced length of a traditional survey (Zhang 2018).

Communicating Survey Results
Equally important to survey design and delivery is communicating results with all stakeholders.
For survey participants, this means creating a feedback loop so that respondents understand how
the information they contributed will be used and communicating survey results in a clear and
effective manner.

Clear communication often means developing visualizations of data to help stakeholders
understand survey findings and how the findings will be implemented to improve decisionmaking and investments. State departments of transportation have a duty to support the diverse
populations they represent. Innovate ways to visualize the spatial information obtained from
perception and demographic questions from a customer service survey allow respondents to
effectively see that their voices are being heard and that there is an end goal for the data that is
being collected. There are different ways to produce a visualization of spatial data. Among the
most popular is Geographic Information Science (GIS) (ArcGIS 2020). GIS is able to
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communicate spatial results in an effective way to tell a story of the results that have been
obtained.

GIS for Communication and Visualization
GIS has rapidly developed as a way to convey spatial information. Advanced geospatial methods
are powerful tools that have only recently been harnessed to better understand and portray
complex demographic analysis through advanced spatial analyses, spatial econometrics,
geographical regression analysis, and spatial pattern analysis (Matthews and Parker 2013).
These tools can provide greater insight, pattern recognition, and predictive ability to researchers
(Matthews and Parker 2013). State DOTs frequently use GIS as a decision-making tool and they
are beginning to harness its capabilities for communication with broader stakeholder groups, as
well. In a case study completed by the Texas Department of Transportation, GIS was used to
help in the decision-making process by providing an integration of projects being conducted by
TxDOT (Jojo France-Mensah 2017). The study indicated that GIS provided both a greater
understanding of where projects overlap, as well as produced a robust visualization tool
practitioners can utilize for project development (Jojo France-Mensah 2017).

The Earth Science Research Institute (ESRI) , the leading consulting company for GIS, suggests
ArcGIS StoryMaps is the next-generation place-based story telling tool (ArcGIS 2020). A study
compared two multimedia methods for delivering educational content: PowerPoint versus an
ESRI StoryMap (Groshans, Mikhailova and Post 2019). Results indicated that students acquired
greater familiarity, perception, and confidence with digital story maps. In addition, participants
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rated the ESRI Story Map’s storytelling effectiveness as “excellent” (Groshans, Mikhailova and
Post 2019). The functions that are available for ESRI StoryMaps offer a multitude of ways to
convey the demographic data that has been collected. ESRI’s StoryMaps have been used across
many different sectors, whether it is used as a tool to enhance a student research project, to
display facts about a non-profit, or as an engine for public relations professionals to employ in
communicating events and trends (ESRI 2019). With the multitude of offerings and options that
ESRI StoryMaps provides, this is an excellent platform for communicating statewide survey
findings.

Summary
TDOT has a duty to residents, elected officials and other stakeholders to make informed and
educated decisions to promote equitable investment within the state. Without the parameters in
place to do so, TDOT would be devoid of a holistic method to evaluate not only projects but
other important outcomes related to project delivery, services provided and long-range planning.
It is anticipated that the results of this study will not only advise the development of future
survey efforts but will also aid in establishing indicators of satisfaction for stakeholders. This
work will incorporate three main themes to develop a comprehensive approach to interpreting
TDOT’s survey data for their constituents. The first is understanding the trends in user
perception over time. Then with the information obtained from any changes in perception, a way
of visualizing this data for public engagement will be developed. Finally, with the aid of
interviews with other DOTs, recommendations will be made to assist TDOT with redesigning
their customer satisfaction data collection process so that meaningful information is obtained that
can be integrated into strategic planning.
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Methodology
The goals of this work are to identify trends of interest from the 2006, 2013 and 2016 resident
survey events TDOT conducted, visualize the spatial information from different demographics
and finally and recommend best practices for conducting future survey events. To achieve these
goals, trends over time in TDOT’s existing data must first be analyzed, a process for developing
visualizations of the data must be established, and a mechanism for determining best practices
within a DOT context must be developed. The approach to each of these tasks is described in the
following sections.

Analyzing Current Trends
There are four primary ways TDOT’s survey data can be examined spatially. These include:
•

Urban and rural classification

•

TDOT Superdistrict

•

TDOT Region

•

Economic status of counties

Each survey had a different number of questions as well as differing numbers of items (from
multi-part questions) as shown in Table 1. Due to the variation of the questions, the University of
Memphis research team related similar questions to allow for comparison. Data was analyzed for
each survey year using each of the above spatial categories by undergraduate students involved
in this project. These analyses were then provided for review so that further exploration could be
made of trends over time for this thesis.
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Table 1. Survey Instrument Items
Survey Date
2006
2013
2016

Number of Questions
39
44
37

Number of Survey Items
120
103
102

Changes over time, as well as differences between respondent types for each of the four spatial
categories were evaluated to identify trends that should be included in visualizations. Only
Likert-style questions were included in this analysis. Questions that lacked data from all survey
years were not included. The only exception was for economically distressed versus
economically non-distressed analyses, where data was only available for 2013 and 2016 due to a
change in the way counties were coded in 2006 that created a dissimilar comparison with 2013
and 2016. The majority of items on the survey used a 5-point Likert scale, although a few used a
3-point format.

Further analysis was conducted to identify practically and statistically significant differences
between demographic groups. The threshold for practical significance used for this study was a
difference of 0.5 points on the Likert scale. Anything less than this, while interesting and
possibly statistically significant, was determined not to be of value for decision-making or
implementing strategic actions to address. There were very few practically significant
differences between categories within a demographic group. Those that were practically
significant were further analyzed for statistical significance. When comparing differences
between groups with only two categories (such as urban vs. rural), Mann-Whitney U was used
because of the ordinal nature of the Likert-scale data. When more than two groups are
compared, the non-parametric Kruskal-Wallis H test and parametric ANOVA have been shown
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to yield similar results, with the ANOVA performing well for ordinal/Likert data even though
the underlying assumptions of normality and skewness are violated (Norman 2010). Each set of
tests (ANOVA and Kruskal-Wallis) were applied to a relevant comparison group to determine
what differences, if any, exist between the methods. The tests revealed the same outcomes and
very small differences in results. Thus, the ANOVA was chosen to represent categories for two
or more group comparisons since it is more widely recognized and provides relative ease in
interpretation. Data analysis was completed in IBM SPSS Statistics Version 26 provided in the
University of Memphis Applications Suite. ANOVA was used for comparing distressed, nondistressed and at-risk categories, regions and district trends. Tukey Post Hoc testing was applied
to ANOVA testing due to the nature of unequal means.

Differences over time were also calculated by subtracting the mean values from 2016 to 2006
and from 2016 to 2013 for each individual demographic category. Negative values denote
downward trends in user perception and positive data denotes upward trends in user perception.
Initial screening was used to identify differences greater than 0.5 for further statistical testing, as
this threshold was used for practical significance. For items above this threshold, additional
statistical tests for significance were conducted. The Mann-Whitney U test was used to compare
survey trends over time.

Additionally, data for projects under construction during the time period of the surveys (20062016) was obtained from TDOT to include in the analysis process. This information was of
interest so that correlations between stakeholder responses and project activity could be
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examined. The data included project location, title, and construction start and end dates. A total
of 5,860 projects were under construction during the survey time period.

Visualizing Survey and Project Data
The ESRI ArcGIS platform was selected to develop the spatial visualizations. With the project
data acquired from TDOT, a spatial join was performed using a Tennessee county shapefile and
the project data spreadsheet. Each year between 2006 to 2016 had a layer within the geodatabase
to represent the projects that were being constructed during the time. The sum of the projects
occurring each year between 2006 to 2016 was taken to show the total amount of projects
occurring in each county during the survey time period.

After the data was checked for statistical significance, questions that were determined to be at or
above the 0.5 practicality threshold were identified. Mean responses for each question of interest
for each year were then compiled in a spreadsheet using the appropriate spatial categorization
(urban or rural, district, region, or distressed/non-distressed). A spatial join was performed in
ArcGIS with the corresponding shapefile representing the spatial categorization. This allowed
visualization of trends over time for each spatial grouping, and overlays of project data to further
investigate possible reasons for temporal trends.

Identifying Survey Best Practice in DOT Context
In order to provide a comprehensive approach to offer recommendations for future TDOT survey
instruments, interviews of DOTs throughout the United States were conducted to gain insight on
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best practices for obtaining customer service feedback. A 13-item survey questionnaire was
developed collaboratively between the research team and TDOT staff. A pilot interview resulted
in an expected time requirement of approximately 30 minutes to complete an individual
interview. The University of Memphis IRB determined this project to fall under program
evaluation, thus IRB approval was not required for commencing the interview process.

The interview instrument included the following questions:

1. What are your agency’s goals for stakeholder survey events? Is the resulting data used
for strategic planning?
2. How frequently do you conduct your stakeholder surveys (and what stakeholder groups
are included)? Describe your survey design (comprehensive, micro by topic, etc.; item
type, etc.).
3. How is stakeholder sampling conducted?
4. How are surveys administered? Who (university, consultant, etc.) administers the
surveys and analyzes the data?
5. What subgroups are analyzed within residential surveys? (i.e. location, demographics,
etc.)
6. What types of analyses are conducted with residential survey data (please describe
statistical methods, GIS, other)? Do you track changes over time?
7. How are these results used to support the department’s mission? How are results
communicated (and with what populations)?
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8. Please share any lessons learned or innovative practices that you currently employ that
have resulted in significant value to your organization’s planning process.
9. Are you happy with how frequently your surveys are conducted?
10. Besides the survey, what other customer information to you collect? How do you blend
this data to identify customer requirements, satisfaction, and/or engagement?
11. Do you utilize other mechanisms to gather customer information? If so, what do you use
and for what purpose? (Looking at something like “we use focus groups to gather specific
information on customer requirements.”)
12. Are you willing to share a copy of your stakeholder surveys with TDOT? Are you
willing to share final survey reports?
13. Is there anything else you would like to share related to stakeholder surveys that I did not
ask?

A review of DOT websites was conducted, along with a comprehensive literature review, to
identify states with innovative or long-term residential survey programs in place. A total of 16
states were initially identified by the research team as being of interest for inclusion in the
interview process. Additionally, TDOT identified 3 states to invite because of similarities in
economic drivers (such as tourism). Table 2 below lists the states identified to include in the
interviews, along with the reason each state was selected.
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Table 2. States Contacted for Interviews
DOT Name
State
IDOT
Illinois
MDT
Montana
ODOT
Oregon
KYTC
Kentucky
ADOT
Arizona
Caltrans
California
FDOT
Florida
NCDOT
North Carolina
CDOT
Colorado
WYDOT
Wyoming
MoDOT
Missouri
TxDOT
Texas
Vtrans
Vermont
MDOT
Michigan
DelDOT
Delaware
MnDOT
Minnesota
WaDOT
Washington
VDOT
Virginia
ITD
Idaho
CTDOT
Connecticut
MDOT
Mississippi
NVDOT
Nevada
INDOT
Indiana

Reason for Interview
Website review
Website review
Website review
Website review
Website review
Website review
Literature review
Literature review
Website review
Literature review
TDOT Special Interest
Literature review
Additional
Website review
TDOT Special Interest
TDOT Special Interest
Additional
Website review
Website review
Website review
Website review
TDOT Special Interest
Additional

An invitation email was sent to the states listed in Table 2 to briefly explain the project scope and
goals, and to invite them to participate in the interview. The email also indicated that the
interview would take approximately 30 minutes to complete. Specific individuals to invite was
determined from review of agency websites and selecting staff in planning divisions. Titles of
targeted participants were director of planning, other leadership staff of the planning department,
a director of communications or a member of the communications and/or public engagement
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group. If there was no response to the initial email invitation, two follow-up messages were sent
1 week and 2 weeks after the initial email request. If there was no response after two emails, an
alternate contact was sought out through additional web searches.

Each participant was given the option to select the interview style (phone call or web-based) and
provided the interview instrument in advance to prepare. Once the interview was scheduled, a
calendar request was sent to the participant with conference call or web meeting details.

GIS Analysis Results and Discussion
In order to further analyze and visualize trends over time with TDOT’s survey data, four spatial
comparison groupings were examined: urban and rural areas, county economic status, the four
TDOT regions and the twelve TDOT maintenance Super Districts (districts). Table 3. lists the
questions that were included in the statistical analysis and visualization of trends. These
questions were selected because of differences that met the initial screening threshold (difference
of 0.5 or more). The questions include four categories from the TDOT surveys: highway
maintenance, transportation options, overall ratings, and transportation investments. Due to
changes in the survey design over time, each question is represented by a different item number
and/or letter combination on each survey. Questions 7.13 and 17.7 do not have a corresponding
question for 2006.
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Table 3. Questions Identified for Practical Significance
2016 2013

2006

1.3

3

3

1.7

1F

1G

1.8

1G

1H

1.18

1Q

1R

5.7

5G

2

7.13

7J

--

17.7

30G

--

Question
Highway Maintenance
Q1. Maintaining and Managing the Transportation System:
Please circle the number that best describes your level of
satisfaction with TDOT’s efforts to provide the following
services on Interstates (e.g., I-55, I-40, I-75), state
highways (e.g., US-64, US-70, SR-96) and other numbered
highways in the area where you live. Please DO NOT
CONSIDER city and county streets in your responses.
3. Removing snow and ice from highways
7. Keeping the surface of Interstate highways in good condition
(smooth & free of potholes)
8. Keeping the surface of other state highways in good condition
(smooth & free of potholes)
18. Minimizing congestion on highways in urban areas
Transportation Options
Q5. Transportation Options: Please circle the number that best
describes your level of satisfaction with the adequacy of the following
transportation services and alternatives where you live:
7. Providing park and ride facilities where residents can park their car
and access public transportation or carpool/vanpool services
Overall Ratings
13. Overall, the level of traffic congestion on Interstate highways is
acceptable
7. Compared to other states I have visited, I think Tennessee's
transportation system is one of the best.

The following sections highlight practically and statistically significant trends discovered in the
survey data for each demographic group.

Urban and Rural Trends
Initial screening identified three practically significant survey questions (1.7, 5.7, and 7.13) for
urban and rural residents related to highway maintenance, transportation options, and overall
ratings. Further analysis revealed that each item was also statistically significant for at least one
trend in time for either urban or rural respondents. Table 4 and 5 provide results for questions
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that have statistical and practical significance. There were no practical trends observed between
the respondents from the urban and rural categories for any survey year although perception
ratings were somewhat higher for all years for residents in rural areas. Thus, no further testing
was conducted comparing urban and rural responses.

Table 4. Urban Trends: Practical Screening

Question
1.7
1.7
7.13

Difference
-0.56
-0.57
-0.59

Urban
Trend
2016-2006

P-Value
0
0
0

2016-2013
2016-2013

Table 5. Rural Trends: Practical Screening

Question
1.7
5.7

Difference
-0.50
-0.71

Rural
Trend
2016-2006
2016-2006

P-Value
0
0

All of the significant findings for urban and rural residents indicate that perceptions have
degraded over time. Question 1.7 (condition of interstate surfaces) shows drops for both urban
and rural residents of 0.5 - 0.57 points. Question 7.13 (level of congestion) revealed significant
declines (0.5 points) only for urban residents. Perceptions of rural residents regarding park and
ride facilities declined the most, at 0.71 points

To further explore why urban residents may have experienced declines in satisfaction related to
congestion, construction projects that were active over the relevant time periods were compared
with urban and rural locations to look for trends. From 2006 to 2016, there were active interstate
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construction projects in all counties across the state, with the heaviest activity in urban areas, as
shown in Figure 1. When looking at individual years, the number of construction projects in
urban areas was lower 2006 as compared to 2016. At the same time, population in Tennessee’s
largest urban areas has increased, and for some areas like Nashville, very rapidly. The Nashville
metropolitan area experienced a 2.1 percent growth rate in 2016 (Review 2020) The decline in
resident perception is likely due to a combination of increased population, and thus drivers, as
well as increases in construction activity.

Figure 1. Construction Project Distribution in Urban and Rural Areas, 2006
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Figure 2. Project Distribution in Urban and Rural Areas, 2016

Economic Trends
Trends were examined for economically distressed, non-distressed and at-risk counties. There
were four questions where differences were observed that had practical significance. The data
was tested for statistical significance for trends over time and trends within each data set. Tables
6- 8 show the p-values for the trends over time. Trends within the 3 demographic categories are
also shown below. Question 1.18 (minimizing congestion) for survey year 2013 and Question
7.13 (overall congestion) for survey year 2016 both were considered statistically significant in
the non-distressed category. The trends observed for these questions can be found in Tables 9
and 10, respectively.
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Table 6. Distressed County Trends

Question
1.3

Distressed
Trend
2016-2013
2016-2013
2016-2013
2016-2013

Difference
-1.02
-1.02
-1.03
-0.92

1.7
1.8
1.18

P-Value
0.007
0
0
0

Table 7. At Risk County Trends

Question

1.8

Difference
-0.84
-0.70
-0.67

1.18

-0.64

1.3

1.7

At Risk
Trend
2016-2013
2016-2013
2016-2013
2016-2013

P-Value
0.037
0
0
0

Table 8. Non-Distressed County Trends
Non-Distressed
Question
1.3

Difference
-0.71
-0.84
-0.75
-0.68

1.7
1.8
1.18

Trend
2016-2013
2016-2013
2016-2013
2016-2013

P-Value
0
0
0
0

Table 9. Economic Status Comparison: Question 1.18
P Values : Economic Status 2013 𝛂= 0.05
Comparison Mean Difference
Standard Error
Q
1.18

Non-Distressed

P Value

At-Risk

-.50182*

0.08075

0

Distressed

-.45991*

0.11989

0
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Table 10. Economic Status Comparison: Question 1.18
P Values : Economic Status 2016 𝛂= 0.005
Comparison Mean Difference
Standard Error
Q
7.13

Non-Distressed

P Value

At-Risk

-.50718*

0.0778

0

Distressed

-.46718*

0.11551

0

All of the significant findings for distressed, at-risk, and non-distressed counties indicate that
perceptions have degraded over time. Question 1.3 (removal of snow and ice), Questions 1.7
and 1.8 (condition of interstate and highway surfaces), and Question 1.18 (minimizing
congestion) shows drops of 0.6 – 1.0 points. Perceptions of residents in distressed counties have
declined the most. The highest difference observed within the economically distressed category
was perception of highway maintenance with a decline of 1.03 between the means from 2013
and 2016. Residents of at-risk counties had the highest decrease in perception for question 1.3
related to keeping the interstate clear of snow and ice. Residents of non-distressed counties had
the highest decrease in satisfaction for question 1.7, satisfaction of interstate maintenance.
Further investigation of this trend would be to study the investments that TDOT has made in
distressed, at-risk and non-distressed counties to gain a better understanding of inequities of
investment.

There were also two statistically significant trends among the economic demographic groups.
Questions 1.18, congestion on urban highways and question 7.1, overall perception of congestion
on the interstate showed differences in perception for residents in distressed counties vs at-risk
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and non-distressed counties. Residents in distressed counties had significantly more negative
perceptions of congestion than did those in at-risk or non-distressed counties. Visualizations
were made to represent each economic category. TDOT construction projects were overlaid on
the economic categories to show were the majority of projects were occurring. The number of
active construction projects in 2013 and 2016, respectively, are shown in Figures 3 and 4.

Figure 3. Construction Project Activity by Economic Status, 2013
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Figure 4. Construction Project Activity by Economic Status, 2016

Regional Trends
Trends over time were tracked for each region. After the differences were taken from 2016 to
2006 and 2016 to 2013, practically significant trends were identified, and tests for statistical
significance were conducted. Tables 11-14 show the significant trends.

Table 11. Region 1 Trends Over Time

Question
1.7
5.7

Region 1
Difference
Trend
-0.524
2016-2006
-0.62
2016-2006
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P-Value
0
0

Table 12. Region 2 Trends Over Time

Question
5.7

Region 2
Difference
Trend
-0.567
2016-2006

P-Value
0

Table 13. Region 3 Trends Over Time

Question
1.3
1.7
1.18
1.18
7.13

Region 3
Difference
Trend
-0.579
2016-2013
-0.717
2016-2013
-0.758
2016-2006
-0.655
2016-2013
-0.834
2016-2013

P-Value
0
0
0
0
0

Table 14. Region 4 Trends Over Time

Question
1.7
1.8
5.7
1.7
7.13

Region 4
Difference
Trend
-0.739
2016-2006
-0.588
2016-2006
-0.566
2016-2006
-0.536
2016-2013
-0.531
2016-2013

P-Value
0
0
0
0
0

There was an overall decline of user perception for all the questions where significant changes
over time occurred. Region 3 and 4 produced the most significant results for differences in
perceptions across all survey years. For question 1.3 (keeping the interstate free of snow and ice),
residents of Region 3 showed a decline in perception from 2013 to 2016. For question 1.7,
(conditions of interstates), Regions 1, 3 and 4 all had declining trends in perception. Region 1
and Region 4 saw a practical and statistical decline from 2006 to 2016 while Region 3 saw a
practical and statistical decline from 2013 to 2016. Region 3 showed a decline in user perception
related to minimizing congestion on highways in urban areas as well as the overall perception of
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congestion on the interstate. Region 4 also reported a decline in perception for overall
satisfaction of interstate congestion for the 2013-2016 trend. Question 5.7 (availability of park
and ride facilities), showed a decline in Regions 1, 2, and 4 for the 2006-2016 trend. Each trend
was visualized in ArcGIS to show the differences in each region, as shown in Figures 5-12.

Figure 5. Resident Perceptions of Interstate Conditions in Regions, 2006-2016

Figure 6. Resident Perceptions of State Highway Conditions in Regions, 2006-2016
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Figure 7. Resident Perceptions of Congestion in Regions, 2006-2016

Figure 8. Resident Perceptions of Providing Park and Ride Facilities in Regions, 2006-2016

38

Figure 9. Resident Perceptions in Regions for Snow and Ice Removal, 2013-2016

Figure 10. Resident Perceptions in Regions for Maintaining Interstate Conditions, 2013-2016
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Figure 11. Resident Perceptions of Congestion Urban Areas in Regions, 2013-2016

Figure 12. Resident Perceptions of Overall Feeling of Congestion in Regions, 2013-2016
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TDOT construction projects were overlaid to examine correlation with question 1.18, perception
of congestion in urban areas. Only Region 3 had a significant decline for this question. There is
no obvious correlation when examining the number of active projects for Region 3 versus the
other regions, as shown in Figure 13. Further examination of the data was conducted to
determine the sample makeup for each region. Figures 14-16 show the relative number of
responses to the survey in each county for each year. From these figures, it is obvious that
respondents in urban areas dominated the survey results, and this is especially true in the greater
Nashville area and Shelby County. In future survey events, TDOT should consider the spatial
discretization that will result in the most valuable input for decision-making. It may be that
obtaining representative samples at the county level provides greatest insight. However, this
sampling approach would likely require more resources, so understanding limitations of spatial
analyses and other data sources that can be integrated to provide deeper insight is important.
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Figure 13. Construction Projects Completed Between 2013 to 2016
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Figure 14. Dot Density for Survey Respondents by County, 2006
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Figure 15. Dot Density for Survey Respondents by County, 2013
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Figure 16. Dot density for survey respondents by county, 2016

There were no statistically significant trends between regions for 2006. There were statistically
significant trends in Region 3 compared to the other regions for questions 1.18 and 7.13 in 2013
but there were no practical differences in the means for each question. Questions 1.3, 1.18, and 7.
13 included statistically significant trends for Region 3 in 2016, but only questions 1.18 and 7.13
met the practical significance threshold, as shown in Table 15 below. The mean values that are
bold represent practically significant changes in mean.
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Table 15. Region Comparison for 2016: Questions 1.3, 1.7, 1.18 and 7.13

Q 1.3

Q 1.7

Q
1.18

Q
7.13

Region
3

Region
2

Region
3

Region
3

P Values : Regions 2016 𝛂= 0.005
Comparison
Mean Difference
Standard Error
*
-.33220
0.07979
Region 1
*
-.40860
0.08063
Region 2
-.37756*
0.0809
Region 4
Comparison
Mean Difference
Standard Error
*
.40810
0.08297
Region 1
*
.48864
0.08041
Region 3
.37106*
0.08403
Region 4
Comparison
Mean Difference
Standard Error
*
-.76824
0.08786
Region1
*
-.80684
0.08879
Region2
-.73240*
0.08908
Region4
Comparison
Mean Difference
Standard Error
*
-1.02968
0.08371
Region1
*
-.83998
0.08459
Region2
-.78348*
0.08487
Region4

P Value
0
0
0

P Value
0
0
0

P Value
0
0
0

P Value
0
0
0

Region 3 had a significantly lower rating for Question 1.18 and 7.13, both of which focused on
congestion. This again follows the trends seen in previous analyses where the urban congestion
in the Nashville area due to population growth and construction activity degrades resident
perceptions.

Super District Trends
Tables 16-27 below show the practically significant trends over time as well as the p-value for
each of the relevant questions for each Super District. All Super Districts showed significant
trends over time except Super District 2E. Super District 1W showed a decline for question 5.7,
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availability of park and ride facilities, and a decline in perception of 1.155 between 2006 and
2016, the highest reported difference for this demographic.
Table 16. Super District: 1C

Question
1.7
1.7

Super District: 1C
Difference
Trend
-0.591
2016-2006
-0.552
2016-2013

P Value
0
0

Table 17. Super District: 1E

Question
1.7
5.7

Super District: 1E
Difference
Trend
-0.548
2016-2006
-0.621
2016-2006

P Value
0.001
0.004

Table 18. Super District: 1W

Question
1.7
1.8
1.8
5.7

Super District: 1W
Difference
Trend
-0.554
2016-2013
-0.594
2016-2006
-0.534
2016-2013
-1.155
2016-2006

P Value
0
0
0
0

Table 19. Super District: 2E
Super District: 2E
Question
Difference
Trend
P Value
No Practically or Statistically Significantly changes to
Report
Table 20. Super District: 2N

Question
5.7

Super District: 2N
Difference
Trend
-0.66
2016-2006
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P Value
0

Table 21. Super District: 2W

Question
5.7
7.13

Super District: 2W
Difference
Trend
-0.847
2016-2006
-0.509
2016-2013

P Value
0.001
0.001

Table 22. Super District: 3E

Question
1.3
1.7
1.7
1.8
1.18

Super District: 3E
Difference
Trend
-0.635
2016-2013
-0.771
2016-2006
-0.786
2016-2013
-0.591
2016-2006
-0.826
2016-2006

P Value
0
0
0
0
0

Table 23. Super District: 3S

Question
1.7
1.7
1.18
5.7
17.7

Super District: 3S
Difference
Trend
-0.618
2016-2006
-0.668
2016-2013
-0.802
2016-2006
-0.552
2016-2006
-0.596
2016-2013

P Value
0
0
0
0
0

Table 24. Super District: 3W

Question
1.3
1.7
1.7
1.8
7.13

Super District: 3W
Difference
Trend
-0.622
2016-2013
-0.569
2016-2006
-0.651
2016-2013
-0.56
2016-2006
-0.655
2016-2013
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P Value
0
0
0
0
0.003

Table 25. Super District: 4E

Question
1.7
1.7
1.8
5.7
7.13

Super District: 4E
Difference
Trend
-0.924
2016-2006
-0.689
2016-2013
-0.657
2016-2006
-0.555
2016-2006
-0.575
2016-2013

P Value
0
0
0
0
0

Table 26. Super District: 4N

Question
1.7
1.7
1.8
5.7

Super District: 4N
Difference
Trend
-0.574
2016-2013
-0.886
2016-2006
-0.711
2016-2006
-0.582
2016-2006

P Value
0
0
0
0.001

Table 27. Super District: 4W

Question
1.18
5.7
7.13
17.7

Super District: 4W
Difference
Trend
-0.525
2016-2013
-0.535
2016-2006
-0.633
2016-2013
-0.504
2016-2013

P Value
0
0.001
0
0.001

Figure 17 shows the locations of each of the 12 Super Districts. Super Districts 1C, 1E, 1W, 3E,
3S, 3W, 4E, 4N, and 4W all reported significant declines in perceptions related to maintenance
of roadway surfaces. It is not clear why all districts in Regions 1, 3, and 4 would show
significantly different results and Region 2 would not. TDOT could explore maintenance
investments for the pertinent timeframes to determine if there is any difference that might
explain this result.
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Figure 17. TDOT Super Districts
1E, 1W, 2N, 2W, 3S, 4E, 4N, 4W had significant declines in perceptions related to park and ride
facilities. This could potentially be attributed to the proximity of the Super Districts being
located in rural areas with a lack of reliable and consistent public transit.
2W, 3E, 3S, 4E, 4W showed declines in perceptions related to congestion. Each of these
districts contains or is adjacent to the largest metropolitan areas for its region. This trend makes
sense given overall results indicating urban areas have seen significant increases in congestion
and declines in resident perception since 2006.

And, 3S and 4W showed significant declines in ratings of Tennessee’s interstate system as
compared to systems in other states. Super District 3S is south of Nashville, and 4W contains the
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Memphis/Shelby County metropolitan area. Reasons for the decline in perception could be the
completion in 2012 of I-840 located in Middle Tennessee and construction of the I-40/I-240
overpass in the Memphis metropolitan area in 2013.

The only item where a statistically significant difference was observed between districts was
Question 1.18 (minimizing congestion) for the survey year. Super district 3E met the criteria for
practical and statistical significance when compared to all of the other super districts except for
super district 3S, as shown in Table 28.
Table 28. Super District Comparison for 2016: Questions 1.18

Q 1.18

3E

P Values : Super District 2016 𝛂= 0.005
Comparison
Mean Difference
Standard Error
-.88800*
0.13951
1C
*
-1.36141
0.15347
1E
-.88514*
0.15373
1W
*
-1.05600
0.13951
2E
-1.18823*
0.15322
2N
*
-.93317
0.16075
2W
-0.31497
0.14776
3S
*
-.48247
0.14172
3W
-1.12518*
0.15702
4E
*
-1.37889
0.15852
4N
-.65600*
0.13951
4W

P Value
0
0
0
0
0
0
0.6
0.033
0
0
0

This result is particularly revealing because it underscores and better delineates findings reported
in previous sections. Super District 3E contains Nashville. Super District 3S is immediately
south of 3E and is an area with a significant extension of the Nashville metropolitan area. Super
District 3W, however, contains less populous counties, as well as those with less construction
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activity in 2016, as shown in Figure 18. Thus, this further underscores the impact of the
Nashville area on survey results.

Figure 18. Projects Constructed in Super Districts, 2016
TDOT project information was overlaid with congestion within the state to represent a
correlation between reduction of satisfaction based on the number of projects occurring within
the super districts. From the period of 2006 to 2016, super districts 3S and 3E experienced the
most negative trend in resident perception as well as the period of 2013 to 2016.
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DOT Interview Results and Discussion
In order to make recommendations for future customer service events, a total of 22 DOTs
throughout the country were contacted. Of the 22 organizations, 18 granted an interview, 2
declined an interview and 2 did not respond after multiple interview requests resulting in an
agreement rate of 81%. Table 29. lists all of the participants from the DOT interviews.
Table 29. Interview Participants
DOT Name
IDOT
MDT
ODOT
KYTC
ADOT
Caltrans
FDOT
NCDOT
CDOT
WYDOT
MoDOT
TxDOT
Vtrans
MDOT
DelDOT
MnDOT
WaDOT

State
Illinois
Montana
Oregon
Kentucky
Arizona
California
Florida
North Carolina
Colorado
Wyoming
Missouri
Texas
Vermont
Michigan
Delaware
Minnesota
Washington

Date of Interview
3/25/20
3/25/20
3/25/20
3/26/20
3/31/20
4/17/20
4/30/20
5/5/20
5/13/20
5/13/20
5/18/20
5/28/20
6/1/20
6/2/20
6/3/20
6/4/20
6/15/20

Synthesis of Interview Responses
All interviewees provided responses to each of the thirteen questions. Some respondents
participated in online or phone interviews, and a few states (2) provided written responses to the
questionnaire. Response data was analyzed for each question, and is summarized in the
following sections.
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1) What are your agency’s goals for stakeholder survey events? Is the resulting data used
for strategic planning?

Interview participants were tasked to describe the ways in which they have implemented a
survey event. The majority of the participants conduct comprehensive surveys to track customer
service and also to aid in strategic planning as shown in Table. 30. Major goals for the
organizations represented were to determine resident perception of services related to
maintenance, construction practices, and safety concerns, priorities for investments, and required
input for federal or other state mandates. Several also add questions related to ‘hot topics’ to
understand stakeholder thinking related to topics such as integration of new technologies for
managing highway operations or use of rideshare services. The ultimate goal in most cases is to
gauge how well the DOT is addressing customer needs and concerns, and results are used to
guide decision making and strategic planning. Survey events are typically held in advance of
regular strategic plan update periods. The participants that do not engage in broad customer
survey events use surveys specifically for project planning.
Table 30. Survey Types and Goals for Participating States

Survey Implementation
Comprehensive
By Project
76%
24%
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Used for Strategic Planning?
Yes
No
71%
29%

2) How frequently do you conduct your stakeholder surveys (and what stakeholder groups
are included)? Describe your survey design (comprehensive, micro by topic, etc.; item
type, etc.)

Participants who conduct comprehensive customer surveys do so at varying frequencies. As
shown in Table 31., the majority of the interview participants conduct bi-annual surveys. The
participants that conduct their surveys on an as-needed basis described varying reasons that will
be explored later in the results. Stakeholders surveys typically were focused on obtaining a
representative sample of state residents, however; some states also specifically targeted public
officials as well as industry representatives. A majority of the surveys are designed using Likert
Scale questions in either 3-point or 5-point scales. The use of open-ended questions is not as
prevalent among participants due to concerns related to survey length and survey fatigue.
Table 31. Frequency of Survey Events for Participating States
Annual
21%

Bi-Annual
64%

Less Frequent
7%

3) How is stakeholder sampling conducted? How are surveys administered? Who
(university, consultant, etc.) administers the surveys and analyzes the data?

Participants use various methods to collect customer information to represent the population
within their respective state. The main methods were phone lists, address lists, census and voter
data, and online panels. One state reported utilizing cell phone data in addition to landline data to
balance the shift from home-phone to cell phone use. The use of an online panel was also
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mentioned by several states, who have adopted this practice to ensure representation from all
stakeholder types, and particularly those that may be underrepresented when using traditional
survey methods. Online panel providers have pre-screened pools of people who take surveys in
return for some type of incentive. DOTs can contract with the panel providers to target certain
demographics and locations for survey participants. One state has used Dynata, Innotas, and
Amazon Turk most recently. The DOT representative remarked, ‘It’s a lot more cost effective for
statistically significant results than convenience or address-based sampling but if you’re
targeting a smaller geographic area (say a particular county or a city), it would be tough for one
panel provider to have enough respondents in that location.’ Another state who now uses online
panels regularly also indicated that an online panel “is more convenient and more representative
of a population on a statewide scale,” and several states have found this approach to be more cost
effective than other methods. Other states have also found social media and online open houses
to be effective platforms for distributing surveys. States that produce surveys only on a project
basis reach out to residents and other stakeholders in areas near to where the project will be ongoing rather than across the entire state.

Organizations utilize various conveyance methods to administer surveys to their target
population. The majority are web-based, giving participants the option to complete surveys
online through a weblink. Some states still offer surveys through the mail and over the phone to
accommodate users that may not have access to the internet. But, there are some participants
who cannot be reached by any of these methods. For example, there are Native American tribes
in some states that have limited interaction outside of the reservation, and there is a need to have
surveyors perform door to door inquiries.
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As shown in Table 32., a majority of the states interviewed used a consultant or university to
conduct their user survey and also to produce the results. A few organizations partner with a
consulting firm to design their survey and produce the sampling information while the DOT
conducts the survey. One state emphasized that using a consultant was integral to ensuring
proper survey design and dissemination. Another DOT indicated that partnering with a university
helps alleviate bias due to negative perception residents have of a survey administered by the
government.
Table 32. Organizations Conducting DOT Surveys
University
33%

Consultant
56%

In-House
11%

4) What subgroups are analyzed within residential surveys? (i.e. location, demographics,
etc.)

A majority of the participants look at both demographic information and location data.
Demographic data that is tracked includes age, race, gender, language spoken in the home,
income, employment, typical mode of travel, and education. Location of residence of
respondents, relating to the different districts, regions or counties within each state, is also
collected. DOTs require representative samples from each of the subgroups that will be included
in the data analysis.

5) What types of analyses are conducted with residential survey data (please describe
statistical methods, GIS, other)? Do you track changes over time?

57

The methods of data analysis varied with each organization. All include descriptive statistical
analysis but only a few use inferential statistics and test for significant differences between
subgroups. The DOTs that utilized online commercial platforms such as SurveyMonkey took
advantage of the analytics tools offered within the software. Other methods of data analysis
included cross tabulation using a variety of software packages. GIS was primarily used within
organizations to visualize spatial differences by creating heatmaps. One state employs ArcGIS
StoryMaps to show projects occurring throughout the state. A majority of the organizations track
changes over time as shown in Table 33.
Table 33. Frequency of Longitudinal Customer Studies by DOTs
Do you track changes over time
Yes
No
88%
13%
6) How are these results used to support the department’s mission? How are results
communicated (and with what populations)?

Overall, participants used the results from the surveys to improve the level of customer service
and prioritize improvements that need to be made to better serve the state residents. Below are
examples of responses from participants of the DOT interviews. The majority of the participants
are open to offering results online to remain transparent to their constituents.
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Table 34. Example Responses Regarding Use of Survey Results by DOTs
•
•
•

•

•

•

•
•

•

External Partner survey is shared through management to share with subordinates and
executive staff. Employee survey is shared with all employees. Information is used to
support strategic plan to be a great organization (Organizational Improvement)
Used as a benchmark to see progress (satisfaction) between districts and statewide. Used
to fulfill long-range planning goals. Champions stakeholders and others to distribute
results.
Have not used results much yet. We will when we have the results that include the online
panel. Can use it for talking to leadership about where to go in terms of policy. Can share
information with staff to improve morale; can help focus attention regarding dangerous
behaviors and traffic safety; can direct focus for maintenance. Hopefully will see impact
of construction investments over time.
Corridor Planning: The results are given great deference within the agency’s mission to
”provide a safe, efficient, environmentally sound and fiscally responsible transportation
system that delivers economic opportunity and enhances the quality of life.” Results are
communicated within the body of reports/studies, with more detail in the appendices.
Statewide Transportation Planning: A survey report was completed to show the general
public a breakdown of these results and made available for several years following the
completion of the current LRSTP.
Our mission focuses on customer service and the annual survey gauges how successful we
are in this area. It’s gauged by geographical area so we can see satisfaction levels across
the state for various DOT services. Results are first communicated internally, and then
provided to our state legislature, and finally published online and sent out via a media
news release.
Because we have narrowed down the questions, we use these to prioritize or deprioritize
the metrics or measures that will be in the strategic plan. For example, if everyone is very
satisfied with rest areas, we continue what we are doing, but don’t make this a priority for
improvements/changes. From the open-ended piece at the end, if a topic keeps coming up
(i.e. I didn’t like the way traffic were cones set up), then we add this to our internal tracking
so that we can address it. Communicate through public affairs – de-identified data. Will
post to website. Our transportation commission has to approve any data or research that
we do before it is posted or published, so they review first. Each commissioner is from a
different area of the state. They are some of the biggest stakeholders.
Very open and transparent. Survey results are public. DOT communicates to the public
when projects or other improvement are taking place. By keeping the public informed, the
DOT is accountable.
Omnibus is benchmark for how our DOT is doing across the state, overall quality of roads
and bridges, how satisfied (customers are) with how we are fulfilling the mission. First
communicated to senior leadership, then groups within the DOT. We are better at
communicating results internally vs externally.
Supports mission to fulfil federal requirement for performance management and helps
DOT understand generally where we have to do a better job. Results are in annual report
for both surveys and are available online.
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7) Please share any lessons learned or innovative practices that you currently employ that
have resulted in significant value to your organization’s planning process.

Below are some examples of lessons learned and innovate practices utilized by organizations to
collect resident data. The growing concern due to the COVID-19 pandemic has prompted DOTs
to try new methods to obtain public feedback in a safe way, such as use of virtual meetings.

Table 35. Lessons Learned from Interview Participants
•
•

•
•

•

•

Moving to an online panel - more economical, more flexible to change questions, more
statistical significance (data matches census); weight data for more accurate sampling.
Moving away from legacy questions.
It is important to have a variety of tools in the toolbox to solicit input. We have expanded
that toolbox recently to include online GIS weblets, story maps, Metro Quest (or similar
interactive surveys), USPS Every Door Direct Mailing, traditional mail and email,
webinars, virtual meetings, and traditional town halls.
Conducting both a public and a stakeholder (public officials, industry, environmental
groups, persons with disabilities, etc.) survey has enabled us to understand the general
public preferences as they relate to the focused interests of various stakeholder groups.
For project development we use online forums and streaming to collect public
comments. This has become more prevalent during the pandemic and I don’t envision us
going back to always having in-person hearings. We also have a subscription to
publicinput.com that has been a great tool for collecting customer and citizen feedback.
Biggest thing we have learned is making sure a non-biased party conducts the survey. You
get better answers and quicker responses. Makes data much more meaningful. Keep
surveys short and simple. Make everything very transparent in DOT- one of our biggest
goals. So, implementation of strategic plan is always public and we write articles about,
etc., always show how we are connecting what we have learned from stakeholders to what
we are doing/priorities. We have a dedicated strategic planning staff dedicated to this.
The surveys have been an innovative process. The open-houses are good but surveys give
more information and more ideas. We have worked to give projects in the same area
surveys that had the same look and feel to create consistency and place it on every platform
(Facebook, twitter). Also using stakeholders to distribute surveys to get information.

8) Are you willing to share a copy of your stakeholder surveys with TDOT? Are you
willing to share final survey reports?
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All participants who conducted a comprehensive survey were willing to share a copy of their
survey with TDOT and the University of Memphis research team.

9) Are you happy with how frequently your surveys are conducted?

A majority of the participants were happy with the frequency of the surveys they produced as
shown in Table 36. Main reasons for satisfaction with frequency were so as not to burden
respondents with surveys and to mitigate survey fatigue. Three states expressed interest in
conducting more frequent surveys.
Table 36. DOT Satisfaction with Survey Event Frequency
Are you happy with how frequently your surveys are
conducted?
Yes
No
73%
27%
10) Besides the survey, what other customer information to you collect? How do you blend
this data to identify customer requirements, satisfaction, and/or engagement?

A common method for DOTs to gather other customer service information is to use feedback
from concerns and comments submitted via email, websites, social media, and other public
forums. There is some concern in utilizing this information that is collected from customers. One
DOT is very sensitive to collecting information from customers in order to respect data privacy
laws. The data typically collected through comment cards or web forms includes phone numbers,
physical addresses, and email addresses.
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11) Do you utilize other mechanisms to gather customer information? If so, what do you
use and for what purpose?

Many of the participants utilized focus groups to collect customer information. One DOT
implemented a focus group to launch their application for tracking user perceptions for summer
and winter driving experiences. Two DOTs have implemented virtual focus groups to gather
customer information and stay connected with the public. Another uses Mentimeter in
combination with PowerPoint to conduct polling of participants in meetings. Examples of other
responses can be found in Table 37.
Table 37. Other Mechanisms Used by DOTs to Gather Customer Information
•

•

•
•
•
•
•
•

Surveys are a kick-off for the statewide transportation plan. In 2017 we used in
combination with online focus groups. Residents participated in a summer and winter
driving experience that consisted of 4 questions. Participants were paid to download an
app, complete activities and a survey.
For project development feedback, we use the local media to spread the word of an
upcoming or release of a study and also the good old-fashioned public meeting. Outside of
those two, we rely very heavily on our local partners (county, city, MPO) to speak for their
populations.
No other statewide mechanisms. Our DOT does engage in gathering information on local
projects at the district levels.
We also use on-line interactive maps as part of our surveys to collect data.
For the state long-range transportation plan, we targeted environmental justice
populations, and also used a hybrid of engagement methods (including telephone townhall meetings, in-person events where we provide surveys, etc.).
Throughout statewide planning efforts a number of tools and resources are used depending
on the effort being undertaken including focus groups, surveys, advisory committees
etc. We also have a robust public involvement process for project development activities.
More community meetings, listening sessions, more project engagement meetings.
**Commercial web panels do not do a great job screening for bogus responses and nonrelevant responses. There can be a lot of outliers.
Our DOT has 15-20-person local working group (elected officials, citizens, business
owners) Monthly, Bi-monthly for 2 years. These groups help to gather local data. Get
detailed list of where change needs to happen.
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•

Open-Houses for planning-studies.

12) Is there anything else you would like to share related to stakeholder surveys that I did
not ask?
Below is a sample of responses from the participants. Overall themes included producing a
survey that allowed for actionable items, ensuring valid, statically significant data is collected
and figuring out the best way to implement changes within the community based on survey
results.
Table 38. Additional Advice from DOTs.
•

•
•
•

•
•

•

Inform population how the survey results influence the projects. Population will suggest
project ideas. The DOT will inform public why things will work or why things won’t work
based on suggestions. Also building an understanding of where people are. What are the
impacts in the community in the short term. How to move commerce more efficiently. Also
how are people’s lives impacted by projects? DATA with Validity is key.
Surveying is getting harder and harder - if you are going to ask a question make sure it is
actionable!
Stakeholders are very passionate about their area and offering surveys lets people express
their opinion and open-ended questions are important.
Overall, trend to more virtual stuff. In the statewide projects, even if you go out, it is hard
to get people to come out. Our DOT is focused on equity and just started a new position
that focuses on equity. Will also do focus groups in evenings, bring food, to try to get input
from specific underserved groups. Do need to make a conscious effort to get involvement.
Also trying to work more with community-based organizations to have them get the word
out about opportunities to provide input.
Biggest frequency items give a sense of what is important to customers and continuous
improvements.
Have a lot of different missions throughout the DOT – aeronautics, highway patrol,
engineering. All have different ways of polling stakeholders. Between these entities we
get a representative sample by going to the commission members – these are prominent
members of community- for additional input. Have a unique tight-knit community, unique
from other states. We have a small population, so everyone is connected.
Surveying is an art not a science. Focus on audience. Methodology is important. Focus on
what to do with the data when received.
Paid Facebook posts since you can reach specific populations. Nextdoor is also a way to
let people know about local projects. Reddit is also a way to gauge perception and gather
information.
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Conclusion and Recommendations
Over the last two decades, TDOT has conducted three survey events (2006, 2013, and 2016) to
gauge perceptions of residents regarding their experience on Tennessee interstates and the
services that TDOT provides. While basic analyses were conducted on the data from each
survey event, a comprehensive analysis of the quality of information obtained, trends over time,
and differences in responses between key demographic groupings was not undertaken. This
research focused on developing more detailed analyses as well as exploration of survey best
practice to support TDOT’s ability to use survey data to inform decision-making. The main
objectives of this work were to:
•

Develop an understanding of trends over time and between demographic groups from
data collected in three survey events,

•

Determine a clear and effective way to visualize trends over time and communicate
survey results with stakeholders, and

•

Recommend a set of best practices for survey design to aid TDOT in developing a
comprehensive, user friendly, and meaningful survey to help with strategic planning.
When observing trends in the data provided from the three survey events, it was shown
that much of the data was not practically significant based on the criteria suggested by
TDOT. With the data that was practically significant, trends over were observed and
visualized, however a more meaningful representation of the identified trends could be
seen from a county standpoint.
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There were three primary methods used in this study: literature review on survey design and best
practices, interviews of other DOTs across the country to determine innovative practices and
lessons learned that could translate to TDOT, and statistical and spatial analysis of trends over
time and differences between demographic groups for the existing survey data.

The results observed from this study directly reinforced the information that was presented in the
literature review. Creating a document that is concise and statically valid is favorable to
produce results that will be helpful and meaningful for data collection. Additionally, even though
survey response rate over the phone has decreased, many practitioners still use it as a method of
reaching out to a survey population, favoring cell phones over landlines. Entities also implement
creative and innovate ways to conduct survey events to reach a wide population including short
cell phone survey. The use of GIS to communicate spatial results and trends over time has also
enhanced the way the results form this study have been communicated.

The states participating in interviews for this research provided informative and helpful
responses in regard to survey design and dissemination. The majority of DOTs that conduct
frequent surveys do so bi-annually to reduce survey fatigue. Interviewees indicated that they are
able to get more meaningful data as well as track trends over time with this approach. Most states
design surveys that require less than 20 minutes to complete, which correlates to the findings
from the literature review. One state has been successful in obtaining valuable data from
lengthier surveys, but they use an aggressive public outreach campaign, carefully timed
dissemination, an online-only survey format, and an online panel to ensure representative
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responses. Several states indicated they remove questions from surveys that reveal ‘flat’
responses over time, and keep core questions consistent for tracking trends over time. Another
state DOT emphasized the importance of developing questions that are actionable and carefully
designing the protocol so that statistically valid results are produced. One state is currently
developing a survey to use for predictive analysis that will inform their construction safety
practices, but have not yet deployed it so do not yet know the impact of this approach.
Understanding trends over time and within each demographic group observed is integral to
determining how TDOT should integrate results into decision-making. The threshold for
practical significance used for this study was a difference of 0.5 points on the Likert scale.
Anything less than this, while interesting and possibly statistically significant, was determined
not to be of value for decision-making or implementing strategic actions to address. There were
very few practically significant differences between categories within a demographic group.
Those that were practically significant were further analyzed for statistical significance. It was
shown that the main themes that cause significant changes in user perception were those
regarding TDOT’s management of the state’s transportation system related to:
•

Keeping the ground free of snow and ice during winter events,

•

General upkeep of the interstates and highways,

•

Reducing congestion on interstates and highways,

•

Providing park and ride facilities for transportation users,

•

Overall perception of the transportation system in relation to congestion, and

•

Overall perception of the transportation system in comparison to other state’s
transportation systems.
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All of these trends over time indicated a decline in satisfaction. Visualization of these trends in
combination with other relevant data (construction projects over time) convey why these trends
might be observed, specifically in urban areas where population growth and construction activity
have increased.

Recommendations for TDOT to consider for future survey events include:
1. TDOT should consider a comprehensive redesign of its survey to facilitate participation
and increase the utility of the resulting data for informing decision-making. This
redesign should include restructuring of questions and topics, careful selection and
presentation of rating scales, and dramatically reducing the survey length. One possible
approach is to restrict the main customer satisfaction survey to including only targeted
items that directly inform strategic planning decisions, while other topical areas and hot
topics are examined through microsurvey events. Such a redesign could also support a
predictive analysis related to customer preferences and satisfaction ratings. It is critical
to ensure that questions are designed to be actionable for real value to be obtained from
survey efforts.
2. If survey results are to be used to inform strategic planning, survey events need to occur
on a more regular and frequent schedule (such as biannual).
3. With a shift to more frequent survey events, TDOT will need to consider the best strategy
for managing this effort at a reasonable cost. Many state DOTs have moved to entirely
online survey events and have obtained demographically representative results at
significantly reduced cost through inclusion of online panels or focus groups.
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4. In future survey events, TDOT should consider the spatial discretization that will result in
the most valuable input for decision-making. It may be that obtaining representative
samples at the county level provides greatest insight. However, this sampling approach
would likely require more resources, so understanding limitations of spatial analyses and
other data sources that can be integrated to provide deeper insight is important.
5. Develop a comprehensive data inventory of information to be used in conjunction with
survey results. It is important to consider how these sources can be combined to provide
deeper understanding of findings from survey data analysis. A plan should be made from
the outset regarding additional data that will be intersected with survey findings to inform
the planning and decision-making process.
6. Visualization, such as through GIS Story Maps, should be used to share survey results
both within and external to TDOT. This approach makes results of statistical analyses
more accessible, allows the opportunity for further exploration with additional data, and
presents correlations to key decision areas in order to tell the story of the findings.
7. To increase survey participation and validity of resulting data, it is very important to
establish trust with residential stakeholders. TDOT should develop a feedback loop to
ensure stakeholders are aware of survey results and how the results impact TDOT’s
decisions. If a microsurvey or social media campaign approach is considered, the
interaction between the public and TDOT is more continuous. This creates an ongoing
conversation and increases the likelihood that residents will not only be informed about
topics that are critical to TDOT’s strategic planning, but also that they will feel
empowered and more willing to provide input.
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The use of surveys has proven to be an effective tool to gather information from different
populations. When implemented with the consumer in mind, they can be instruments that drive
change and more importantly, aid in the representation of underserved populations. With the
results provided by this work, TDOT and other entities should be able to improve current
practices to provide equitable and sustainable solutions for future surveys and long-range
planning.
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